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(57) ABSTRACT 

A surgical cutting device and method for performing surgery 
using such is provided. The surgical device includes a hand 
piece or other, a stationary outer cannula connected to the 
base, a rotatable inner cannula connected to the base, an inner 
elongated shaft member connected to a distal interior surface 
of the lumen of the outer cannula, and a tissue cutting open 
ing. The inner cannula includes a plurality of blades that 
interact With a plurality of ridges on the inner elongated shaft 
upon rotation of the inner cannula facilitating maceration of 
tissue Within the lumen to prevent clogging of the device. 
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SURGICAL CUTTING DEVICE AND 
METHOD FOR PERFORMING SURGERY 

CROSS REFERENCE TO RELATED 

APPLICATION(S) 
[0001] This application claims the bene?t of priority under 
35 U.S.C. §119(e) ofU.S. Ser. No. 61/225,835, ?led Jul. 15, 
2009, the entire content of Which is incorporated herein by 
reference. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 
[0003] The present disclosure relates generally to medical 
devices and more speci?cally to surgical cutting devices and 
methods for performing surgery using such devices. 
[0004] 2. Background Information 
[0005] Many types of surgical procedures are routinely per 
formed that require use of surgical cutting devices Which 
enable removal of hard or soft tissue from the body. For 
example, arthroscopic surgery is a procedure, often mini 
mally invasive, in Which an examination of interior of a joint 
is performed using an arthroscope, With Which a surgical 
device, such as an arthroscopic catheter, may be employed for 
treatment. Arthroscopic procedures can be performed either 
to evaluate or to treat many orthopedic conditions including 
torn ?oating cartilage, torn surface cartilage, anterior cruciate 
ligament (ACL) reconstruction, and trimming damaged car 
tilage and/or bone. 
[0006] Typical catheter-based surgical cutting instruments 
include an outer cannula or sleeve With a cutting aperture and 
an inner cannula or tube rotatably mounted Within the outer 
cannula With a cutting or grinding surface at the tip, such as a 
screW or burr. Examples of instruments of this type are dis 
closed in US. Pat. No. 4,368,734, US. Pat. No. 3,618,611, 
US. Pat. No. 5,217,479 and US. Pat. No. 5,931,848. 
[0007] TWo major disadvantages of such devices is their 
inability to (1) macerate or grind cut tissue that is draWn into 
the inner lumen of the device to an extent su?icient to avoid 
clogging of the lumen and alloW aspiration of the tissue from 
the device, and (2) be used to treat more than one tissue type. 
In the latter respect, an arthroscopic procedure may entail 
removal of both hard tissue and cartilage. Many devices 
Whose cutting tips are aggressive enough to remove bone are 
too aggressive to be used on cartilage Without risk of damag 
ing tissue around the treatment site. Yet having a device Which 
can be used With one such tissue but not the other requires 
deployment of multiple devices over the course of a proce 
dure, adding to its length, cost and complexity. 
[0008] Accordingly, there has been a need for an improved 
surgical cutting device that has a reduced blockage pro?le and 
is capable of treating both bone and cartilage. 

SUMMARY OF THE INVENTION 

[0009] The present invention provides a surgical cutting 
device that includes a proximal base and a catheter compris 
ing at least one lumen in Which a cutting tip is disposed at its 
distal end. The cutting tip comprises an outer cannula having 
at least one lumen therethrough. An inner elongated shaft is 
secured to the outer cannula at its distal end, and an inner 
cannula is rotatably disposed betWeen the elongated shaft and 
the outer cannula. The outer cannula includes a tissue cutting 
opening at the distal end of the outer cannula. 
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[0010] In one embodiment, the inner elongated shaft 
extends from the distal tip along the longitudinal axis of the 
outer cannula toWard the proximal end of the cannula and 
includes a plurality of ridges or ribs extending radially from 
the shaft. The inner cannula rotatably disposed betWeen the 
outer cannula and the inner shaft includes a cutting edge 
Which interacts With the tissue cutting opening along With a 
plurality of blades Which interact With the ridges or ribs of the 
inner shaft When the inner cannula is rotated. Such rotation 
facilitate cutting of the tissue and its maceration during aspi 
ration to assist in its removal Without clogging of the inner 
lumen. 
[001 1] The invention further provides a method of perform 
ing a surgical procedure, such as arthroscopic surgery, using 
the device of the present invention. The method includes 
inserting a surgical cutting device as described herein, into a 
tissue or cavity Within the tissue, actuating the surgical cutting 
device to provide rotation of the inner cannula, and applying 
a vacuum to the lumen of the surgical device to facilitate 
aspiration of the tissue from the opening at the distal end of 
the outer cannula longitudinally along the lumen toWard the 
proximal end of the outer cannula. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] The features and inventive aspects of the present 
invention Will become more apparent upon reading the fol 
loWing detailed description, claims, and draWings, of Which 
the folloWing is a brief description: 
[0013] FIG. 1 is a top vieW of an embodiment of a surgical 
cutting device shoWing the distal tip of an outer cannula; 
[0014] FIG. 2 is a cross-sectional vieW of the embodiment 
of FIG. 1 shoWing the outer cannula of a surgical cutting 
device; 
[0015] FIG. 3 is a side vieW of the embodiment of FIG. 1 
shoWing the outer cannula of a surgical cutting device; 
[0016] FIG. 4 is a top vieW of an embodiment of a surgical 
cutting device shoWing the distal tip of an inner cannula; 
[0017] FIG. 5 is a cross-sectional vieW of the embodiment 
of FIG. 4 shoWing the inner cannula of a surgical cutting 
device; 
[0018] FIG. 6 is a side vieW of the embodiment of FIG. 4 
shoWing the inner cannula of a surgical cutting device; 
[0019] FIG. 7 is a cross-sectional vieW of an embodiment of 
a surgical cutting device shoWing the outer cannula of FIGS. 
1-3 in assembly With the inner cannula of FIGS. 4-6; and 
[0020] FIG. 8 is a perspective vieW of an embodiment of the 
cutting tip of a surgical cutting device. 

DETAILED DESCRIPTION OF THE INVENTION 

[0021] Referring noW to the draWings, preferred embodi 
ments of the present invention are shoWn in detail. Although 
the draWings represent embodiments of the present invention, 
the draWings are not necessarily to scale and certain features 
may be exaggerated to better illustrate and explain the present 
invention. The embodiments set forth herein are not intended 
to be exhaustive or otherWise limit the invention to the precise 
forms disclosed in the folloWing detailed description. 
[0022] Referring to FIGS. 1-8, an embodiment of the distal 
cutting tip of a surgical cutting device 10 (FIG. 8) in accor 
dance With the present invention is shoWn. The surgical cut 
ting device includes a base (not shoWn), a catheter having at 
least one longitudinal lumen disposed betWeen proximal and 
distal ends, an outer cannula 20 that is non-rotatably secured 
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to or disposed Within the distal end of the catheter, an inner 
elongated shaft 40 secured to the outer cannula 20 at its distal 
end 21, and an inner cannula 60 that is rotatably disposed 
betWeen the elongated shaft 40 and the outer cannula 20. 

[0023] In various embodiments, the base of surgical cutting 
device 10 may comprise a handpiece. The handpiece acts as a 
base for engaging the surgical cutting device and provides 
functionality for rotating inner cannula 60, While maintaining 
outer cannula 20 stationary With reference to the base. A 
variety of handpieces may be suitably adapted for use With the 
surgical cutting tip as Will be recogniZed by one of skill in the 
art. Typically, the handpiece Will be provided With a rotational 
drive member for interacting With inner cannula 60 to provide 
rotational force to the inner cannula 60 and rotate the com 
ponent Within the outer cannula 20 upon actuation of the 
handpiece. The handpiece may also be adapted to oscillate the 
inner cannula 60 in embodiments Were oscillation is suitable. 
Other additional features of the handpiece may include one or 
more handpiece guides to facilitate the alignment of the hand 
piece With other medical equipment, such as an endoscope, or 
means for providing a vacuum to aspirate macerated tissue. 

[0024] Connected to the handpiece is inner cannula 60 dis 
posed Within outer cannula 20. The proximal end 22 of the 
outer cannula 20 is connected to or disposed Within a catheter 
so it is stationary With respect to inner cannula 60, Which is 
rotatably connected to the handpiece at its proximal end. As 
exempli?ed in the embodiment shoWn in FIG. 5, inner can 
nula 60 typically includes features for releasably interacting 
With the rotational drive of the handpiece, such as notch 
features 62. One of skill in the art Would understand that a 
number of alternative embodiments of features 62 are pos 
sible depending in part on the design of the rotational drive of 
the handpiece. Alternatively, inner cannula 60 may be perma 
nently fused to the rotational drive of the handpiece. Like 
Wise, outer cannula 20 may be either permanently fused to the 
catheter or may include features that alloW it to be removable, 
such as threads, or other removably interlocking feature 
knoWn in the art. 

[0025] The outer cannula includes a distal end 21 de?ning 
the tip of the surgical cutting device. The outer cannula 20 is 
holloW and de?nes an inner lumen 80, best shoWn in FIG. 2. 
Within lumen 80, is an inner elongated shaft 40 that that is 
secured to the inner surface of the outer cannula 20 at the 
distal tip 21 Which extends from the distal tip 21 along the 
longitudinal axis of the outer cannula 20 toWard the proximal 
end 22 of the cannula. The outer cannula 20 further includes 
a tissue cutting opening 100 at the distal end 21 of the outer 
cannula Which provides cutting edge or surface 110. 
[0026] As best shoWn in FIGS. 4-6, inner cannula 60 
includes a proximal end 64 rotatably connected to the hand 
piece and a distal end 68. At the distal region of the inner 
cannula 60, at least one elongated member 70 extends along 
the longitudinal axis of the outer cannula and for at least the 
length of the tissue cutting opening 100. While the embodi 
ment provided in the ?gures includes 2 elongated members 
70, embodiments are contemplated Wherein only one elon 
gated member 70 is utiliZed, or Where 3 or more elongated 
members 70 are utiliZed. Each elongated member 70 includes 
a cutting edge 66 Which interacts With cutting edge 110 of the 
tissue cutting opening 100 in the outer cannula 20. Upon 
rotation of the inner cannula 60, cutting edge 66 interacts With 
cutting edge 110 to cut tissue and draW the cut tissue into 
lumen 80. As is evident to one of skill in the art, the cutting 
edges are dependent upon the direction of rotation of inner 
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cannula 60, examples include forWard, reverse or oscillate. 
Accordingly, While reference is made to cutting edges present 
upon clockWise rotation of inner cannula 60 With regard to the 
vieW of FIG. 7, cutting edges are intended to include those 
edges that serve the same function upon counterclockWise 
rotation of inner cannula 60. 

[0027] As shoWn in the embodiment of FIG. 3, the tissue 
cutting opening 100 may be arcuately shaped to de?ne an 
elliptically shaped opening. The opening provides cutting 
edge or surface 110 and alloWs cut tissue to enter the lumen 80 
and become macerated by interaction of features of inner 
cannula 60 and inner elongated shaft 40 as discussed further 
beloW. While the ?gures shoW an embodiment in Which tissue 
cutting opening 100 is generally elliptical, one of skill in the 
art Would realiZed that the opening may be a variety of shapes, 
such as circular, square, rectangular, triangular, and the like. 
Opening 100 may be of any shape that alloWs contact of 
cutting edges 110 and 66 With tissue. Accordingly, cutting 
edge 110, may be of any suitable shape determined by the 
shape of opening 100, such as linear, curvilinear, arcuate, or 
the like. 

[0028] As shoWn best in FIGS. 4 and 6, elongated members 
70 at the distal region of inner cannula 60 may include addi 
tional features that facilitate maceration of tissue once the 
tissue enters lumen 80. Each elongated member 70 further 
includes a plurality of spaced blades 72. A space or gap is 
provided betWeen each blade 72 Which alloWs the blades to 
interdigitate or interact With ridges or ribs, blades 24 spaced 
along elongated shaft 40. It Will be understood by one of skill 
in the art that features 24 may be sharpened to act as blades. 
In various embodiments, the number of blades 72 spaced 
along the elongated member 70 is any number more that one, 
accompanied by a corresponding number of ridges 24. For 
example, 2, 3, 4, 5, 6, 7, 8, 9, 10 or more blades may be utiliZed 
along With a corresponding number of ridges. While the ?g 
ures depict an embodiment in Which the blades are rectangu 
lar and de?ne spaces that are also rectangular, embodiments 
are contemplated in Which the blades are any other geometric 
shape, such as square, triangular, trapeZoidal, rhomboZoidal, 
circular, or the like, With the ridges being the shape of the 
space or gap dictated by the shape of the blade. 
[0029] To help facilitate continuous suction and maceration 
of tissue Within lumen 80, elongated members 70 may further 
include a plurality of openings de?ned by slits 74 as shoWn in 
FIG. 4. Slits 74 alloW continuous suction and maceration of 
tissue by providing an opening in Which tissue enters the 
spaces betWeen blades 72 by ridges 24 can pass to facilitate 
continuous suction and ?ner grinding of tissue Within lumen 
80. Slits 74 are positioned in the spaces or gaps betWeen the 
blades 72 and radially traverse portions of the elongated 
member, and are siZed to accommodate ribs 24. Generally, the 
number of slits 74 corresponds With the number of spaces or 
gaps, hoWever, a slit 74 is not required to be positioned in 
every space or gap created by positioning of blades 72. 
[0030] Ridges or ribs 24 are spaced along the length of 
inner elongated shaft 40 and extend radially therefrom. Ribs 
24 may be spaced around the entire circumference of inner 
elongated shaft 40 and may be of any appropriate shape. As 
best shoWn in FIGS. 1 and 2, in one embodiment, triangular 
shaped ridges are provided in 2 opposing roWs that extend 
longitudinally from distal end 21 toWard the proximate end 22 
and are positioned or extend perpendicular to the latitudinal 
axis of opening 110. HoWever, various embodiments are con 
templated in Which varying numbers of roWs are utiliZed, 
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such as 1, 2, 3, 4, 5, 6, 7 or more roWs. Additionally, the ridges 
may be positioned on inner elongated shaft 40 in a variety of 
alternative con?gurations, so long as inner cannula 60 may be 
inserted over inner elongated shaft 40 during assembly of the 
device and macerated tissue is alloWed to How from the distal 
end 21 toWard the proximal end 22 upon applying a vacuum 
or suction to the proximal end of the lumen 80. Further, ridges 
may be positioned or extend in any orientation relative to the 
latitudinal axis of opening 110, such as parallel With the 
latitudinal axis. 
[0031] Inner elongated shaft 40 may have a variety of cross 
sectional geometries. In the embodiment shoWn in FIGS. 2 
and 7 the cross-sectional geometry is a partial circle having a 
?at portion 120 Which is on the side of the shaft adjacent 
opening 110. While the cross-sectional geometry of the shaft 
is generally circular or circular With ?at portion 120, other 
shapes are envisioned. Additionally, the partial circle portion 
of shaft 40 may be anyWhere from a full circle to a half circle 
and positioned on shaft 40 in any orientation With respect to 
opening 110. 
[0032] As best depicted in FIGS. 7 and 8, inner cannula 60, 
is rotatably disposed betWeen outer cannula 20 and elongated 
inner shaft 40. During operation of the device, upon actua 
tion, inner cannula 60 is rotated by rotational forces generated 
by the connected base, e.g., a rotational drive shaft. Tissue is 
initially cut by interaction of cutting edges 66 and 110 and 
pulled into lumen 80 via opening 100. As inner cannula 60 
rotates, blades 72 and ridges 24 are positioned such that 
rotation facilitates interaction betWeen the components to 
macerate the tissue. A vacuum applied to the proximal region 
of lumen 80 facilitates aspiration of the tissue and further 
maceration of the tissue as it travels from the distal end 21 
toWard the proximal end 22 thus preventing clogging of 
lumen 80. 
[0033] The invention further provides a method of perform 
ing a surgical procedure, such as arthroscopic surgery, using 
the surgical cutting device described herein. The method 
includes inserting the surgical cutting device as described 
herein, into a tissue or cavity Within the tissue, actuating the 
surgical cutting device to provide rotation of inner cannula 
40, and applying a vacuum to lumen 80 of the surgical device 
to facilitate aspiration of macerated tissue from opening 110 
at the proximal end 21 of outer cannula 20 longitudinally 
along lumen 80 toWard the distal end 22 of the outer cannula. 
[0034] The present invention has been particularly shoWn 
and described With reference to the foregoing embodiments, 
Which are merely illustrative of the best modes for carrying 
out the invention. It should be understood by those skilled in 
the art that various alternatives to the embodiments of the 
invention described herein may be employed in practicing the 
invention Without departing from the spirit and scope of the 
invention as de?ned in the folloWing claims. It is intended that 
the folloWing claims de?ne the scope of the invention and that 
the method and apparatus Within the scope of these claims and 
their equivalents be covered thereby. Moreover, the foregoing 
embodiments are illustrative, and no single feature or element 
is essential to all possible combinations that may be claimed 
in this or a later application. 

What is claimed is: 
1. A surgical cutting device comprising: 
a) a catheter de?ning at least one longitudinal lumen, 

Wherein the catheter has a distal end and a proximal end 
non-rotatably securable to a base; 
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b) a cutting tip formed integrally With or disposed Within 
the distal end of the catheter, comprising an outer can 
nula de?ning a lumen having a longitudinal axis 
betWeen proximal and distal ends, an inner surface, and 
an opening at the distal end for receiving tissue, Wherein 
the opening has a length extending along the longitudi 
nal axis and a cutting edge for facilitating cutting of 
tissue; 

c) an inner elongated shaft member secured to the inner 
surface of the outer cannula at the distal end and extend 
ing toWard the proximal end along the longitudinal axis, 
Wherein the inner elongated member further comprises a 
plurality of ridges extending radially from the inner 
elongated member; and 

d) an inner cannula securable to a base and rotatably dis 
posed Within the lumen of the outer cannula and radially 
positioned betWeen the inner surface of the outer can 
nula and the inner elongated member, Wherein the inner 
cannula has proximal and distal ends and at least one 
elongated member extending along the longitudinal axis 
of the outer cannula and for at least the length of the 
opening, Wherein the elongated member further com 
prises an edge positioned to rotatably interact With the 
cutting edge of the opening and a plurality of interspaced 
blades positioned to rotatably receive the plurality of 
ridges extending radially from the inner elongated shaft 
member to facilitate the cutting of tissue. 

2. The surgical cutting device of claim 1, Wherein the 
elongated member extending along the longitudinal axis of 
the outer cannula further comprises a plurality of openings 
de?ned by slits, radially traversing portions of the elongated 
member, and siZed to receive the plurality of ridges. 

3. The surgical cutting device of claim 2, Wherein the 
plurality of ridges extending radially from the inner elongated 
shaft member, extend radially around less than the entire 
circumference of the inner elongated member. 

4. The surgical cutting device of claim 2, Wherein the 
plurality of ridges extending radially from the inner elongated 
shaft member, extend radially and intermittently around the 
circumference of the inner elongated member. 

5. The surgical cutting device of claim 4, Wherein the 
plurality of ridges form at least one roW extending along the 
longitudinal axis of the outer cannula. 

6. The surgical cutting device of claim 5, Wherein the 
plurality of ridges form tWo roWs opposite one another. 

7. The surgical cutting device of claim 6, Wherein the roWs 
are perpendicular to the opening. 

8. The surgical cutting device of claim 7, Wherein the 
proximal end of the inner cannula further comprises more 
than one elongated members. 

9. The surgical cutting device of claim 8, Wherein the 
plurality of slits of each elongated member are oriented oppo 
site each other around the longitudinal axis. 

10. The surgical cutting device of claim 1, Wherein a 
vacuum is applied to the lumen through the base to facilitate 
movement of tissue from the distal end of the outer cannula to 
the proximal end of the outer cannula. 

11. The surgical cutting device of claim 1, Wherein the edge 
positioned to rotatably interact With the cutting edge of the 
opening further comprises serrations or cutting teeth for 
facilitating cutting of tissue. 

12. The surgical cutting device of claim 1, Wherein a cross 
sectional shape of the elongated shaft member is circular. 
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13. The surgical cutting device of claim 1, Wherein the 
cross-sectional shape of the elongated shaft member is a 
partial circle having a ?at portion. 

14. The surgical cutting device of claim 13, Wherein the 
partial circle is betWeen a half circle and a full circle. 

15. The surgical cutting device of claim 14, Wherein the ?at 
portion is adjacent the opening. 

16. The surgical cutting device of claim 1, Wherein the 
opening is circular or elliptical. 

17. The surgical cutting device of claim 1, Wherein the edge 
of the opening of the outer cannula for facilitating cutting of 
tissue is linear, curvilinear or arcuate. 

18. A method of performing surgery, comprising: 
inserting a surgical cutting device into a tissue or cavity 

therein, Wherein the surgical cutting device comprises: 
a) a catheter de?ning at least one longitudinal lumen, 

Wherein the catheter has a distal end and a proximal end 
securable to a base; 

b) a cutting tip formed integrally With or disposed Within 
the distal end of the catheter, comprising an outer can 
nula de?ning a lumen having a longitudinal axis 
betWeen proximal and distal ends, an inner surface, and 
an opening at the distal end for receiving tissue, Wherein 
the opening has a length extending along the longitudi 
nal axis and a cutting edge for facilitating cutting of 
tissue; 

c) an inner elongated shaft member secured to the inner 
surface of the outer cannula at the distal end and extend 
ing toWard the proximal end along the longitudinal axis, 
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Wherein the inner elongated member further comprises a 
plurality of ridges extending radially from the inner 
elongated member; and 

d) an inner cannula securable to a base and rotatably dis 
posed Within the lumen of the outer cannula and radially 
positioned betWeen the inner surface of the outer can 
nula and the inner elongated member, Wherein the inner 
cannula has proximal and distal ends and at least one 
elongated member extending along the longitudinal axis 
of the outer cannula and for at least the length of the 
opening, Wherein the elongated member further com 
prises an edge positioned to rotatably interact With the 
cutting edge of the opening and a plurality of interspaced 
blades positioned to rotatably receive the plurality of 
ridges extending radially from the inner elongated shaft 
member to facilitate the cutting of tissue and prevent 
clogging of the lumen; 

actuating the surgical cutting device thereby providing 
rotation of the inner cannula; and, 

applying a vacuum to the lumen of the surgical device to 
facilitate aspiration of the tissue from the opening at the 
distal end of the outer cannula longitudinally along the 
lumen toWard the proximal end of the outer cannula. 

19. The method of claim 18, Wherein the elongated mem 
ber extending along the longitudinal axis of the outer cannula 
further comprises a plurality of openings de?ned by slits, 
radially traversing portions of the elongated member, and 
siZed to receive the plurality of ridges. 

20. The method of claim 18, Wherein the tissue is muscle, 
connective, nervous or epithelial tissue. 

* * * * * 
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